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Theoretical  understanclinc;  of  electricity  by  trainees  at  the  Electrician' s Lutes 
(EI.1)  Gchool,  San  Diego,  was  neasured  by  the  nunbor  of  questions  on  electrical  theory 
they  answered  correctly  on  the  v/ritten  Final  Achievement  Examination. 

The  scores  of  two  groups  of  trainees  were  compared; 

1.  206  men  who  were  trained  under  the  Cor.imon-Core  program. 

2.  2C0  men  who  graduated  before  the  Common-Core  program  was  begun. 

The  average  number  of  questions  on  electrical  theory  answered  correctly  was 
approximately  the  same  for  both  groups. 

To  the  extent  that  ability  to  answer  the  questions  chosen  from  the  final  exam 
can  be  considered  indicative  of  theoretical  understanding,  it  can  be  tentatively 
concluded  that  there  was  no  reduction  in  theoretical  learning  under  the  Common-Core 
program  at  the  EH  School,  San  Diego. 

Description  of  the  Study 

This  v;as  an  "after  the  fact"  study. 

The  Coi.imon-Core  program  in  basic  electricity,  taught  v;ith  the  Craftsman  Lethod, 
v;as  introduced  at  the  EL  Gchool,  San  Diego  FL  T,  C.,  midway  through  fiscal  year 
1953,  beginning  with  Class  14-53,  The  question  soon  arose  as  to  whether  the  six 
weeks  of  Common-Core  training  resulted  in  any  change  in  the  learning  of  electrical 
theory  as  compared  with  the  learning  of  theory  in  pre-Common-Core  classes.  The 
latter  classes  received  considerably  more  lecture  material  and  were  exposed  to  a 
greater  number  of  theoretical  problems. 

100  questions  were  common  to  the  written  Final  Achievement  Examinations 
administered  to  trainees  in  classes  graduating  both  before  and  after  the  Common- 
Core  program  was  begun.  66  of  these  questions  were  Judged  by  a Jury  of  project 


members  to  have  a primarily  "theoretical"  content.  That  is,  practical  experience 
or  knowledge  was  not  considered  to  be  required  for  a trainee  to  answer  a qviestion 
correctly. 

Lata  were  available  from  Classes  2-53  through  6-53  (tlie  "before  Croup")  on  tlie 
number  of  men  failing  each  of  these  6b  questions.  The  average  score  made  by  200 
pre-Common-Core  trainees  was  computed  from  tliese  data.  The  average  score  made  by 
206  trainees  in  Common-Core  Classes  17-53  through  23-53,  (the  "After  Group")  was 
obtained  from  their  individual  Final  Achievement  lixam  answer  sheets. 

The  comparison  of  the  average  scores  made  on  the  68  theoretical  questions  by 
the  trainees  in  the  Before  and  After  Groups  was  the  basis  for  the  preliminary 
observations  made  here  on  the  effect  of  the  Common-Core  program  on  theoretical 
learning  at  the  Zti  Scliool.  Cefore  comparing  the  average  scores,  however,  it  was 
necessary  to  determine  if  the  trainees  in  tlie  two  groups  were  similar  in  aptitudes, 
interests,  and  experience.  Data  were  gathered  and  examined  from  the  following 
sources: 

1.  The  trainees'  Basic  Battery  scores  (General  Classification,  nritlimctical 
Reasoning,  and  mechanical  i.ptitude  tests). 

2.  Biographical  information  recorded  by  the  trainees  concerning  their  age, 
tlieir  civilian  education  and  occupation,  their  Navy  experience,  tlieir 
hobbies,  and  their  service  school  preference. 

The  average  aptinide  scores  for  the  trainees  in  tlie  Before  and  After  Groups 
were  not  significantly  different.  The  tabulated  biographical  data  indicated  that 
the  two  groups  of  trainees  were  similar  in  age,  education,  interests,  and  experience. 

These  data  are  summarized  in  Tables  I,  II,  and  III.  It  is  considered  that  the 
similarities  between  the  two  groups  of  trainees  justify  the  comparison  of  their 
scores  on  the  68  questions  selected  from  the  Final  Achievement  Exam, 
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Average  Aptitude  Scores  on  the  General  Classification  (GCT), 
Arithmetical  f.easonincj  (ARI),  and  Mechanical  Aptitude  (tlAT) 
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TADLE  II 


Proportions  of  Trainees  in  the  Cefore  (M=20C)  and  After  (N=2C6)  Groups 
witli  tlie  Daclcgrounds,  Experience,  Interests,  or  Preferences 
Indicated  by  the  Variables  Tabulated  3elow 
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Ill  addition,  information  was  cathered  concerninQ  tlie  curriculum  clian'^cs  (see 
Table  V),  instructor  chances,  and  administrative  chances  at  the  Et.'*  School  durinr 
tlie  time  tlie  two  croups  were  in  traininc.  Thirty-five  instructors  tauclit  classes 
in  botli  croups,  and  T;9  instructors  taught  classes  in  just  one  group.  Tliere  was 
also  a cliange  of  cor.xiand  at  tlie  Tl.i  School  betv/een  tlie  training  periods  of  tl:e  two 
groups.  The  effect  of  tliese  instructor  and  administrative  clicnres  cn  the  learning 
of  the  trainees  could  net  be  calculated. 


r.Qsults  of  t’.ie  Study 

TliC  average  score  made  on  the  6C  theoretied  guestiens  by  trainees  in  the 
Cefore  Group  v;as  <4.72  compared  to  an  average  of  43.10  for  the  After  Group.  Tliese 
averages  plus  the  individual  class  averages  are  given  in  Table IV.  Tliey  indicate 


tliat  tlie  performance  of  tlie  tv/o  groups  on  theory  questions  ivas  essentially  equal. 


T<.DL2  IV 


Avsrare  Scores  on 
Achievenent 
and  After 


6C  ’'Theoretical"  Questions  from  the 
2xam  made  by  Classes  Trained  Before 
the  Common-Core  Frocram  v;as  Cerun 

W v> 


Final 


Before  Group  Averac;e  Score  After  Group  /.verac;e  Score 

(N  = 200 (N  = 206) 
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*■'  There  is  no  significant  difference  betv;cen  tliese  two  TCTAL  scores.  Boi/cvci,  ^.5 
men  had  been  dropped  from  the  After  Croup  before  craduation.  This  could  I'.ave 
resulted  in  a rise  in  the  average  score  for  this  group  since  the  poorer  men's 
scores  were  not  figured  in.  (It  ivas  estimated  by  scliool  personnel  that  tl.e  drop- 
out rate  from  the  Before  Group  had  been  much  lovjer.)  To  see  whetlier  or  not  the 
dropping  of  a higher  percentage  of  men  could  have  biased  tlie  results  in  favor  of 
the  After  Group,  all  of  the  men  who  had  been  dropped  v/ere  added  into  the  TCTaL 
by  giving  them  scores  equal  to  the  average  of  the  lowest  achieved  by  those  w!  o 
passed  the  course.  This  resulted  in  an  average  TCTaL  score  of  43.69  for  tl.e 
After  Group.  This,  also,  was  not  significantly  different  from  tl.e  TbT.'.L  score 
for  the  Before  Group. 


The  6C  questions  selected  from  tlie  Final  .Achievement  Z.<am  fell  roucjlily  into 
five  categories:  (1)  current  flovj,  magnetism,  and  induction;  (B)  direct  current 

circuits;  (3)  alternating  current  circuits;  (4)  direct  current  machinery;  and  (5) 
alternating  current  machinery,  /.n  examination  of  allocations  of  instructional 
time  for  both  tlie  pre-Jomr.ion-dore  and  Jornon-Core  curricula  revealed  that  there  ivas 
comparatively  little  difference  in  the  number  of  instructional  periods  (oiv^  pcricd  = 
GG  minutes)  devoted  to  oacli  of  the  above  phases  of  basic  electricity.  But  tl.o 
number  of  periods  does  not  tell  the  whole  story.  It  was  learned  from  conversations 
with  instructors  at  the  Bi.:  School  that  up  to  35  per  cent  more  time  may  be  spent 
under  Common-Core  on  "practical"  work,  as  distinct  from  pre-Coiomon-Core  instruc- 
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tional  practicos.  Thus  it  would  appear  that  there  was  considerably  more  emp*’?.sis 


put  on  practical  application  in  the  overage  class  period  under  3or.'jnon-3ore,  v/iti; 
lass  attention  being  devoted  to  tlieoretical  discussion. 

Tlie  average  scores  made  by  the  trainees  in  tl.e  before  and  /.ftor  Groups  on  the 
questions  in  tlie  different  categories,  plus  the  number  of  periods  devoted  under  the 
tv;o  different  training  methods  to  instructing  the  trainees  in  the  material  covered 
by  each  category,  are  shown  in  Table  V, 


TACLb  V 


Average  Scores  Made  by  Trainees  in  the  before  and  After  Groups  Cn 
Questions  of  Slectrical  Theory,  Categorized  by  bind,  Tlus 
the  Number  of  Periods  Spent  Instructing  the  Categorized  Material 


vuestion  Cater orv 

Before  Group  (N=20C) 
No.  Periods  Avc.  Score 

After  Group  (N=2C6) 

No.  Periods  /.va.  Score 

Current  Flow,  Magnetism 
and  Induction 

35 

C.IC 

d5 

C . 4C 

Direct  Current  Circuits 

70 

*j  * CO 

60 

5.C6 

Alternating  Current  Curcuits 

7C 

6.5C 

7C 

6.4C 

Direct  Current  [.acliinery 

35 

9.C7 

35 

1C.A6 

Alternating  Current  Machinery 

35 

35 

13.94 

TXT..LS 

P/.5 

AA.73 

2d5 

45.14 

.Conclusions  of  tlie  Study 

Trainees  \;ho  were  given  th.e  Comon-Core  of  basic  electricity  in  a si::  \/ocI;s' 
program  of  "discussion,  demonstration,  and  experiment"  got,  on  the  average,  tlie 
same  number  of  questions  right  on  a written  test  of  their  understanding  of 
electrical  theory  as  did  trainees  v/ho  spent  up  to  35  per  cent  more  of  their  school 
time  listening  to  lectures  and  classroom  demonstrations. 

’..'ithin  the  limits  of  the  "after  the  fact"  data  and  the  experimental  design  of 
this  study,  it  can  be  stated  that  in  the  3.1  School,  taking  instruction  as  it  came. 
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there  v;as  no  difference  in  ability  to  answer  theoretical  questions  betv;een  prc- 
3or.ir.ion-oore  and  Common-Core  trainees. 


Cu-- fcstions  for  future  Research 

This  study  questioned  only  one  of  the  effects  of  the  Coraon-Core  prorrex:  and 
is  tentative  in  its  indications.  To  understand  the  full  effects  of  prcvi(Unr,  vdtli 
the  draftsman  lietliod,  a Cor.xion-Coro  of  hnouledre  to  trainees  in  several  different 
riavy  rates,  it  is  suqrested  that  a well-controlled  procram  of  testinr  (botli 
written  tests  and  performance  tests)  be  set  up  in  an  applicable  Class  /.  Cciior.l 
before  a planned  shift  to  Common-Core  is  made.  The  continuation  of  this  same 
testing  program  under  Common-Core  ivould  result  in  scores  that  would  give  fairly 
specific  indications  of  the  levels  of  learning,  both  practical  and  theoretical, 
achieved  under  tlie  different  training  methods. 

/.  series  of  such  "before  the  fact"  experiments  might  be  expected  to  indicate; 

1.  Tl'.c  relative  abilities  of  pre-Common-Core  and  Common-Core  trainees  to 
perform  tlie  practical  factors  of  the  rates  for  which  tlioy  ore  being 
trained. 

C.  The  relative  abilities  of  the  two  groups  of  trainees  to  understand  the 
theories  that  are  used  to  explain  tlie  v;orl:ings  of  electrical  and 
mechanical  systei.is. 

In  addition  to  a scries  of  within-school  experiments,  a follow-up  study  in  tlie 
Tlv''ct  of  men  trained  under  Common-Core  would  indicate  the  extent  to  wiiicli  Cemmon- 
Ccrc  training  prepares  men  to  liaiuiie  their  shipboard  jobs. 
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